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AMINO ACID COMPLEXES OF COBALT (III) MESOPORPHYRIN IX 
AND COBALT (III) PROTOPORPHYRIN IX 



BACKGROUND TO THE INVENTION 

The present invention relates to amino acid 
complexes of cobalt (III) mesoporphyrin IX and cobalt 
(III) protoporphyrin IX useful as pharmaceutical 
agents, to methods for their production, to 
pharmaceutical compositions which include these 
compounds and a pharmaceutically acceptable carrier, 
and to pharmaceutical methods of treatment. The novel 
compounds of the present invention are useful as 
antiobesity agents and can also be useful for treatment 
of cyanide poisoning, neonatal hyperbilirubinemia and 
cancer. 

Cobalt porphyrins are known to have various 
endocrine activities including the regulation of food 
intake for controlling obesity [Galbraith R.A. and 
Kappas A. , Proc. Natl. Acad. Sci. U.S.A. , 
1989;86:7653-7657; Galbraith R.A. and Krey L.C., 
Neuroendocrinoloay ; 1989 ; 49 : 641-648 ; Galbraith R.A., 
et al., Pharmacology ; 1987 ; 34 : 241-249; Galbraith R.A. 

and Jellinck p.h., Biochemical and Biophysical Research 

Communications , 1987 ; 145 (1) : 376-383 ; Drummond G . S . , 
et al., P r o c, N at l. Acad, Sci . P.S.A,, 1982 ; 79 : 2384- 
2388; Smith T.J., et al . , Pharmacology/ 1986;34(9) :9- 
16)] . 

Phototherapeutic porphyrin -type dimers are 
disclosed in U.S. Patent 4,961,920. Various porphyrins 
are disclosed in U.S. Patent 4,393,071 to be useful in 
treatment of tumors; in U.S. Patent 4,619,923 to 
control tryptophan metabolism; in U.S. Patent 4,657,902 
to inhibit heme metabolism; and in U.S. Patent 
4,782,049 to treat psoriasis. Methods of suppressing 
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the immune system with cobalt protoporpyrins are 
descibed in U.S. Patent 4,94 8,792; International 
Published Patent Application WO 87/04927 and for weight 
loss in International Published Patent Application WO 
90/09173. The adjustment of testosterone levels in 
rats by the administration of cobalt mesoporphyrin is 
disclosed by Galbraith R.A., et al., J. Steroid 
Biochem , , 1989;32(3) :421-427. Several related cobalt 
porphyrins are disclosed in U.S. Patent 5,149,697 and 
U.S. Patent 5,192,757 to be antiobesity agents. 

The preparations of some amino acid ester 
complexes with cobalt (III) deutef oporphyrin dimethyl 
ester and with Co (III) tetraphenylporphyrin in nonpolar 
organic solvents are described by Gouedard M. , et al . , 
J. Chem. Rfifl. . 1978:36-37. 

We have surprisingly and unexpectedly found that 
common amino acid salts in water will react with cobalt 
(II) mesoporphyrin IX and cobalt (II) protoporphyrin to 
produce water-soluble complexes of cobalt (III) 
mesoporphyrin IX and cobalt (III) protoporphyrin IX 
that are effective antiobesity agents. High water 
solubility allows therapeutically useful dose volumes 
when the compounds are administered by injection. 
Additionally, this reduces depot effect at the 
injection site and has the potential for providing 
greater initial potency with shorter duration of 
action. 



SUMMARY OF THE INVENTION 

Accordingly, the present invention is a compound 
of Formula I 
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10 



15 



20 



25 



30 



35 




wherein R is H, 
alkyl, 
alkenyl, 
cycloalkyl, 
cycloaikylalkyl, 

ar y 1 ' "\" 

arylalkyl, 

heteroaryl, 

heteroarylalkyl , 

-(CH 2 ) n -R 2 wherein R 2 is OH, 

-S -alkyl, 

-NH 2 , 

-NH-C-NH 9 , 

8 

NH 

-NH-C-NH-p, 
I 

O 

-C0 2 H, or 
-CONH 2 , and 

n is zero or an integer of 1 to 4 , or 
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- (CH) n -alkyl, wherein n is as defined above; 
I 

OH 

R 1 is -CH 2 CH 3 or -CH=CH 2 ; and 

X is hydrogen or a pharmaceutical^ acceptable cation . 

A further embodiment of the invention is a 
compound of Formula II 




wherein R is H, 
alkyl , 
alkenyl, 
cycloalkyl, 
cycloalkylalkyl , 
aryl, 

arylalkyl, 
heteroaryl , 
heteroarylalkyl , 
-(CH 2 ) n -R 2 wherein R 2 is OH, 

-S-alkyl, 

-NH 2/ 

-NH-C-NH 9/ 
I 

NH 

-NH-C-NH 9 , 
O 



II 
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-C0 2 H, or 
-CONH 2 , and 

n is zero or an integer of 1 to 4, or 
- (CH) n -alkyl, wherein n is as defined above; 

OH 

R 1 is -CH 2 CH 3 or -CH=CH 2 ; and 

X is hydrogen or a pharmaceutical^ acceptable cation. 
The compounds of Formula I and Formula II are 

10 useful as antiobesity agents and are useful for 

treating obesity. They are also useful for the 
treatment of cyanide poisoning, neonatal 
hyperbilirubinemia, and cancer 1 

A still further embodiment of the present 

15 invention is a pharmaceutical composition for 

administering an. effective amount of a compound of 
Formula I or Formula II in unit dosage form in the 
treatment methods mentioned above. Finally, the 
present invention is directed to methods for production 

20 of a compound of Formula I and Formula II. 



BRIEF DESCRIPTION OF THE DRAWINGS 

25 The invention is further described by the followng 

nonlimiting examples which refer to the accompanying 
Figures 1 to 5, short particulars of which are given 
below . 

30 FIGURE 1. Effect of IM Injection of Example 1 on Weight 

Gain in Normal Rats 

FIGURE 2. Effect of IM Injection of Example 1 on Food 
Consumption in Normal Rats 



35 



FIGURE 3. Effect of IM Injection of Example 1 on Weight 
Gain in Zucker Rats 



* 
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FIGURE 4. Effect of IM Injection of Example 1 on Food 
Consumption iriZucker Rats 



FIGURE 5. Effect of IM Injection of Example I on Weight 
Gain in Cynomolgus Monkeys 



DETAILED DESCRIPTION OF THE INVENTION 

10 In the compounds of Formulas I and II, the term 

n alkyl " means a straight or branced hydrocarbon radical 
having from 1 to 6 carbon atoms and includes , for 
example, methyl, ethyl, n -propyl, isopropyl, n- butyl, 
sec-butyl, isobutyl, tert -butyl, ri-pentyl, n-hexyl, and 

15 the like. ~ 

The term "alkenyl" means a straight or branched 
unsaturated hydrocarbon radical having from 2 to 
6 carbon atoms and includes/ for example, ethenyl, 

2- propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 

20 2-pentenyl, 3-methyl-3-butenyl, 1-hexenyl, 2-hexenyl, 

3- hexenyl, and the like.- 

The term -"cycloalkyl" means a saturated 
hydrocarbon ring which coritainis f rom" 3 to 12 carbon 
atoms, for example, cyclopropyl', cyclobutyl, 
25 cyclopentyl, cyclohexyl/ adamantyl, and the like. 

The term "cycloalkylalkyli" means a saturated 
hydrocarbon ring attached to a!n alkyl group wherein 
alkyl is as defined above. The saturated hydrocarbon 
ring contains from 3 to 12 carbon atoms. Examples of 
30 such are cyclopropylmethyl, cyclopentylmethyl , 

cyclohexylmethyl, adamantylmethyl and the like. 

The terms "alkoxy" and " thioalkoxy" are O-alkyl or 
S-alkyl as defined above for alkyl. 

The term "aryl" means an aromatic radical which is 
35 a phenyl group, a naphthyl group, a biphenyl group, a 

pyrenyl group, an anthracenyl group, or a fluorenyl 



WO 97/05152 



PCT/US96/11808 



-7- 

group and the like, unsubsjfcituted or substituted by 1 
to 4 substituents selected from alkyl as defined above, 
alkoxy as defined above, thioalkoxy as defined above, 

0 

5 r 

hydroxy, thiol, nitro, halogen, amino, -NH-C -alkyl 

O 
I 

wherein alkyl is as defined above, -C-O-alkyl wherein 
10 O 

0 

alkyl is as defined above, -C -alkyl wherein alkyl is as 
defined above, or aryl . 

The term heteroaryl" means a heteroaromatic 
15 radical which is 2- or 3-thienyl, 2- or 3-furanyl, 

2- or 3-pyrrolyl, 3-, 4^,- or 5-pyrazolyl, 2-, 4-, or . 
5-thiazolyl, 3-, 4-, or 5-isothiazolyl, 2-, 4-, or 
5-oxazolyl, 3-, 4-, or 5-ispxazolyl, 3- or 

5- 1, 2,4-triazolyl,; 4-, or 5-1,2, 3-triazolyl, tetrazolyl, 
20 2-, 3-, or 4-pyridinyl, 3-, 4,-, or 5-pyridazinyl, 

2-pyrazinyl, 2-, .4-, or 5-pyrimidinyl, 2-, 3-, 4-, 5-, 

6- , 7-, or 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7-, or 
8-isoquinolinyl, 2-, 3-, 4-, 5-, 6-, or 7-indolyl, 
2-, 3-, 4-, 5-, 6-, or ,7 -benzo [b] thienyl, or 2-, 4-, 

25 5-, 6-, or 7-benzoxazolyl, • 2- , 4-, 5-, 6-, or 

7- benzimidazolyl,, 2- , 4-, 5-, 6-, or 7-benzothiazolyl, 
unsubstituted or substituted. by 1 to 2 substituents 
selected from alkyl as defined/above, aryl as defined 
above, alkoxy as defined above, thioalkoxy as defined 

30 above, hydroxy, thiol, nitro, halogen, formyl, amino, 

O 
I 

-NH-C-alkyl wherein alkyl is as defined above, 
O 

35 a 

-C-O-alkyl wherein alkyl is as defined above, 

O 
I 

-C- alkyl wherein alkyl is as defined above or phenyl. 
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The term "arylalkyl" xiteans an aromatic radical 
attached to an alkyl radical' wherein aryl and alkyl are 
as defined above, for example, benzyl, f luorenylmethyl 
and the like. 

The term "heteroarylalkyl" means a heteroaromatic 
radical attached to an alkyl radical wherein heteroaryl 
and alkyl are as defined above. 

"Halogen" is fluorine, chlorine, bromine, or 
iodine . 

"Alkali metal" is a metal in Group IA of the 
periodic table and includes, for example, lithium, 
sodium, potassium, and the like. 

"Alkaline-earth metal" is a metal in Group IIA of 
the periodic table and includes, for example, 'calcium, 
barium, strontium, magnesium, and the like. 

The term "pharmaceutical^ acceptable cation" 
means a metal or amine suitable for forming a 
pharmaceutically acceptable base addition salt as 
disclosed in Berge SM, et al., "Pharmaceutical Salts", 
J . of Pharma . Sci . , 1977; 66:1, for example, alkali and 
alkaline earth metals or organic amines . Examples of 
metals used as cations are sodium, potassium, 
magnesium, calcium, and the like. Examples of suitable 
amines are N, N' -dibenzylethylenediamine, chloro- 
procaine, choline, diethanolamlne, dicyclohexylamine, 
ethylenediamine, N-methylglucamine, and procaine. 

The term "host" means man and animals, 
particularly pets such as cats and dogs and 
domesticated farm animals, such as, pigs. 

Certain of the compounds of the present invention 
can exist in unsolvated forms as well as solvated 
forms, including hydrated forms. In general, the 
solvated forms, including hydrated forms, are 
equivalent to unsolvated forms and are intended to be 
encompassed within the scope of the present invention. 
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Certain of the compounds r o£ the present invention 
possess one or more chiral centers and each center may 
exist in the R(D) or S(L) configuration. The present 
invention includes all enantiomeric and epimeric forms 
5 as well as the appropriate mixtures thereof. 

Additionally, the compounds of the present invention 
may exist as geometric isomers . The present invention 
includes all cis, trans, syn, and anti isomers as well 
as the appropriate mixtures thereof. 
10 A preferred compound of Formula I is one wherein 

R is H, 

< H 3 C >2" CH ~' . 
( H3C ) 2 " CH~ CH^ ~ / 
15 HoC-CHo-CH-, 

I 

CH3 ■ \< 

HO-CH 2 -v 

HoC-CH- ; 
20 I 

OH 

H3C - S - ( ) 2 " ' 

H 2 N- (CH 2 ) 3" / 

H 2 N-(CH 2 ) 4 -, 

25 H 2 N-C-NH- (CH 2 ") 3 - , 

I 

NH . 
H 2 N-CONH(CH 2 ) 3 - / 
H0 2 C~CH 2 ~, 
30 H0 2 C- (CH 2 ) 2 -/ 

H 2 NOC-CH 2 -/ 
H 2 NOC- (CH 2 ) 2 - , . 



35 
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A more preferred compound of Formula I is one 
wherein R is H, 
CH 3 -, 

(H 3 C) 2 -CH-, 
(H 3 C) 2 -CH-CH 2 -/ 
H 3 C-CH 2 -CH- , 

CH 3 

HO-CH 2 -, 
HoC-CH-, 
I 

OH 

H 2 N-(CH 2 ) 3 -, 
H 2 N-(CH 2 ) 4 -, 

H 2 N-C-NH- (CH 2 ) 3 - , 

fl 

NH 

H 2 N-CONH-(CH 2 ) 3 -, 
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Particularly valuable are: 
25 Cobaltate ( 3 - ) , [7 , 12 -diethyl- 3 ,8,13, 17 - tetra- 

methyl^li?, 23H-porphine-2 , 18-dipropanoatq(4- ) - 
N 21 ,// 22 ,// 23 ,^ 24 ] -bis(glycinato-tf) trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- t etra - 
methyl-21JJ, 23H-porphine-2 , 18-dipropanoato( 4 - ) - 
30 N 2 * 1 tN 22 ,N 23 ,N 2A ] -bis(glycinato-tf) - , trihydrogen; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- tetra - 
methyl- 21Jf, 23tf-porphine-2, 18-dipropanoato(4- ) - 
N 21 , N 22 , N 23 , JV 24 ] -bis ( alaninato-tf) - , trisodium; 
Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
35 tetramethyl-21tf, 23J*-porphine-2, 18-dipropanoato(4- ) - 

N 21 , tf 22 , N 23 f N 2A ] -bis(serinato-tf) - , trisodium; 
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Cobaltate ( 3 - ) , [7,12 -dxethyl -3,8,13,17- 
tetramethyl-21ff, 23ff-porphine-2, 18-dipropanoato(4-) - 
N 21 , N 22 , N 23 , J/ 24 ] -bis ( lysinato-tf) - , trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl-21ff, 23ff-porphine-2, 18-dipropanoato(4-) - 
N 21 ,N 22 ,N 23 , N 24 ] -bis(ornithinato-tf) -, trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl-21ff, 23ff-porphine-2 , 18-dipropanoato(4- ) - 
fl 21 ,*/ 22 , JV 23 ,* 24 ] -bis(cirullinato-N)-, trisodium; 

Cobaltate(3-) , [7, 12-diethyl-3 , 8 , 13 , 17- 
tetramethyl-21ff, 23ff-porphihe-2, 18- dipropanoa to( 4-) - 
N 21 , N 22 , N 23 , N 2 * ]- bis ( argininatc - N) -, trisodium ; 

Cobaltate(3- ) , [7 , 12-diethyl-3 , 8 , 13 , 17 - 1 
te tramet hy 1 - 2 Iff , 2 3 ff- porphi ne - 2,18- dipropanoa to ( 4 - ) - 
N 21 , .V 22 , N 23 , N 2A ] -bis ( phenylalaninato- tf) - , trisodium; 

Cobaltate ( 3 - ) , [7,12 -diethyl -3,8,13,17- 
tetramethyl-21ff, 23ff-porphine-2, 18 - dipropanoa to(4 - ) - 
^ 21 / W 22 ,^ 23 ,J/ 24 ]-bis(tyrosinato-iV)- / trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl- 2 Iff, 23ff-porphine- 2 > 18 -dipropanoa to ( 4 - ) - 
N 21 , N 22 , N 23 , J/ 24 ] -bis ( 3 - hydroxy tyres ina to - N) - , 
trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl - 2 Iff, 23ff-porphine- 2 , 18 -dipropanoato ( 4 - ) - 
JV 21 , N 22 , N 23 , N 2A ] -bis (threoninato-tf) - , trisodium; 

Cobaltate ( 3 - ) , [ 7 , 12 -diethyl -3,8,13,17- 
tetramethyl-21ff, 23ff- porphine-2 , 18 -dipropanoato (4 - ) - 
N 21 ,N 22 ,N 23 ,N 2 *] -bis(leucinato-tf)", trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl - 3,8,13,17- 
tetramethyl-21ff, 23ff-porphine-2 , 18-dipropanoato(4- ) - 
N 21 , N 22 , N 23 , N 2A ] -bis ( isoleucinato- ) - , trisodium ; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl - 21ff, 23ff-porphine- 2 , 18 -dipropanoato ( 4 - ) - 
N 21 ,N 22 ,N 23 ,tf 24 ] -bis(valinato-JV) -, trisodium; 
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Cobaltate ( 3 - ) , [ 7 , 1? -^ethyl -3,8,13,17- 
tetramethyl-21J?, 23H-porphine-2 , 18-dipropanoato(4- ) - 
N 21 , iV 22 , N 23 , N 24 ] -bis ( tryptophanato-tf) - , trisodium; 

Cobaltate(3-) , [7 , 12-diethyl-3 , 8, 13 , 17- 
5 tetramethyl-21H / 23J7-porphine-2, 18-dipropanoato(4 - ) - 

N 21 , N 22 , N 23 , JV 24 ] -bis ( 5 - hydroxy try ptophana to- N) - , 
trisodium; 

Cobaltate ( 3 - ) , [7,12- diethenyl -3,8,13,17- 
tetramethyl-21tf, 23tf-porphine-2 , 18-dipropanoato(4- ) - 
10 N 21 , N 22 ,N 23 , tf 24 ] -bis ( glycinato- M) - , trihydrogen ; 

Cobaltate^ ( 3 - ) ,,. [ 7 , 12 -diethenyl -3 , 8 , 13, 17- 
tetramethyl-21H, 23H-pprphine-2v 18-dipropanoato(4- ) - 
N 21 , N 22 ,^ 23 ,// 24 ] I -bis(alaninaLto-N)-, trisodium; 
Cobaltate(3-) ,v [ 7 > 12 -diethenyl- 3 , 8 , 13 , 17 - 
15 tetramethyl-21tf, 23H-porphine-2 r 18^dipropanoato(4- ) - 

N 21 f N 22 /N 23 f N 2A j _ bis ( ser inato -N) - , trisodium; 

Cobaltate(3-) , [7, 1? -diethenyl- 3 , 8, 13,17- 
tetramethyl-21H, 23H-porphine-2, 18-dipropanoato(4- ) - 
N 21 ,!* 22 , N 23 r N 24 ] -bis(lysinato-N) - , trisodium; 
20 Cobaltate(3-> , [7 , 12 -diethenyl- 3 , 8 , 13 , 17 - 

tetramethyl-21tf, 23H-porphine-2 ,18-dipropanoato(4- ) - 
N 21 ,!* 22 ,N 23 ,N 2A ] -bis(ornithinato-tf) - , trisodium; 

Cobaltate ( 3 - ) , [7,12- diethenyl -3,8,13,17- 
tetramethyl- 21H,.23H-porphine- 2., 18 -dipropanoato ( 4 - ) - 
25 N 21 ,N 22 , JV 23 ,2V 2 , 4 ] -bis (cirullinato-N) - , trisodium; 

Cobaltate(3- ) , [ 1 , 12- diethenyl -3 , 8 , 13 , 17 - 
tetramethyl-21H r 23tf-p9rphine-2, 18-dipropanoato(4- ) - 
N 21 ,*? 2 ,N 23 ,W 24 ] -bis(argininato-JV)-, trisodium; 
Cobaltate ( 3 - ) , [7,12- diethenyl -3,8,13,17- 
30 tetramethyl-21H, 23JJ-porphine-2, 18-dipropanoato(4 - ) - 

N 21 f N 22 f ^23 f N 24 j _ bis (phenylalaninato- JV) - , trisodium; 

Cobaltate ( 3 - ) , [7,12- diethenyl -3,8,13,17- 
tetramethyl-21H, 23Jy-porphine-2 , 18-dipropanoato(4- ) - 
N 21 , N 22 ,N 23 ,N 24 *\ -bis(tyrosinato-W) - , trisodium; 
35 Cobaltate ( 3 - ) , [ 7 , 12 -diethenyl -3,8,13,17- 

tetramethyl-21H, 23tf-porphine-2,18-dipropanoato(4- ) - 
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N 21 , N 22 , N 23 , tf 24 ] - bis ( 3 - hydroxy tyros inato- N) - , 
trisodium; 

Cobaltate ( 3 - ) , [7,1 2 -dietheny 1 -3,8,13,17- 
tetramethyl-21tf, 23tf-porphine-2, 18-dipropanoato( 4 - ) - 
N 21 f N 22 f ^23 / N 2A j _ bis ( threoninato-N) - , trisodium; 

Cobaltate ( 3 - ) , [ 7 , 12 -dietheny 1 - 3 , 8 , 13 , 17 - 
tetramethyl-21tf, 23tf-porphine-2 , 18-dipropanoato( 4 - ) - 
N 21 f ^22 f ^23^24] _ bis ( leucinato- ) - , trisodium; 

Cobaltate(3-), [ 7 , 12-diethenyl-3 , 8 , 13 , 17 - 
tetramethyl-21tf, 23tf-porphine-2, 18-dipropan6ato( 4 - ) - 
N 21 , N 22 , N 23 , N 24 ] -bis ( isoleucinato-tf) - , trisodium; 

Cobaltate(3-) , [7 , 12-diethenyl-3 , 8 , 13 , 17 - 
tetramethyl-21H, 23tf-porphine-2 , 18-dipropanoato( 4 - ) - 
N 21 , N 22 , N 23 , N 2 * ] -bis ( valinato-tf) - , trisodium; 

Cobaltate(3-) , [7 , 12-diethenyl-3 , 8, 13 , 17- 
tetramethyl-21J*, 23tf-porphine-2 , 18-dipropanoato(4 - ) - 
N 21 ,N 22 ,N 23 ,N 2 *] -bis(tryptophanato-tf)-, trisodium; and 

Cobaltate(3-) , [7 , 12-diethenyl-3 , 8,13,17- 
tetramethyl-21JJ, 23tf-porphine-2, 18-dipropanoato(4- ) - 
N 21 ,N 22 ,N 23 ,N 2 *]-his(5- hydroxy tryptophana to - N) - , 
trisodium. 

Most particularly valuable is: 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl-21H, 23tf-porphine-2, 18-dipropanoato(4- ) - 
N 21 , N 22 , N 23 , N 2A ] -bis ( glycinato- tf) - , trisodium; 

Cobaltate(3-) , [ 7 , 12-diethyl-3 , 8 , 13 , 17 - 
tetramethyl-21tf, 23Jf-porphine-2, 18 -dipropanoato( 4- ) - 
tf 21 ,^ 22 ,*/ 23 ,*/ 24 ] -bis(tryptophanato-N)-, trisodium; and 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl-21JJ, 23#-porphine-2, 18-dipropanoato(4- ) - 
N 21 , N 22 , N 23 , N 24 ] -bis- ( 5 -hydroxy tryptophana to-N) - , 
trisodium. 

A preferred compound of Formula II is one 
wherein R is H, 
CH^ - , 

<H 3 C) 2 -CH-, 
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(H 3 C) 2 -CH-CH 2 -, 

3 I 

CH 3 

5 HO-CH 2 -/ 
HoC ~CH ~ i 
I 

OH 

H 3 C-S- (CH 2 ) 2 - ' 

10 H 2 N-(CH 2 .) 3 ,- / 

H 2 N-(CH 2 ) 4 -, 

H 2 N-C-NH- (CH 2 ). 3 - ( 
I 

NH 

15 H 2 N- CONH ( CH 2 ) 3 r , 

H0 2 C"~CH 2 ~, 
H0 2 C- (CH 2 ) 2 - > 
H 2 NOC-CH 2 - / 



20 



25 



30 



35 



H 2 NOC- (CH 2 ) 2 - 
.CH 0 — 



Or 



HO 




CO 



,CH- 



•15- 



I 
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HO 




H 



A more preferred compound of Formula II is one 
wherein R is H, 
CH 3 -, 

(H 3 C) 2 -CH-, 
(H 3 C) 2 -CH-CH 2 -, 
HoC - CH<p-CH- / 



H 2 N-(CH 2 )3-, 
H 2 N-(CH 2 ) 4 -, 
H 2 N-C-NH- (CH 2 ) 3 .-, 

NH 

H 2 N-CONH-(CH 2 ) 3 - / 




CH 



3 



HO-CH 2 -, 
H 3 C-CH-, 



OH 
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10 
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Particularly valuable is: 
Cobaltate ( 3 - ) , [ 7 , 12 -diethyl -3,8,13,17- 
15 tetramethyl-21tf, 23tf-porphine-2 , 18-dipropanoato(4- ) - 

N 21 , N 22 , N 23 , N 2 *] -monoaquato mono(glycinato-2V- ) , 
di sodium; and 

Cobaltate ( 3 - ) , [ 7 , 12 -dietheny 1- 3 ,8,13,17- 
tetramethyl-21tf, 23H-porphine-2 , 18-dipropanoato(4- ) - 
20 N 21 ,N 22 ,N 23 ,N 2A ] -monoaquato mono(glycinato- - , 

disodium. 

The compounds of Formulas I and II are valuable 
antiobesity agents. The tests employed indicate that 
compounds of Formulas I and II reduced food consumption 
25 and resulted in significant changes in body weight when 

administered to rats and monkeys . Selective compounds 
of Formulas I and II were evaluated using the following 
methodology and demonstrated their utility as 
antiobesity agents. 



30 



BIOLOGICAL TESTING 



Effect of Example 1 on Body Weight and Food Consumption 
in Eats and Cynomolgus Monkeys 

35 The effects of repeated intramuscular (IM) 

injections of Example 1 on body weight and food 



# 
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consumption in normal fate and genetically obese Zucker 
(fa/fa) rats was examinee!. In addition, the effects of 
Example 1 on body weight of cynomolgus monkeys after 
repeated IM injections was examined. 

METHODS 

Normal Rat Study 

Animals. Male Sprague-Dawley rats (Harlan Labs) 
were used for this study. Six animals were assigned 1 to 
each of 5 treatments on the basis of weight; The mean 
body weights for the treatment groups varied from 
410 to 415 g at the start of injections. Individual 
weights varied from 366 to 471 g. Before treatments 
were started, animals were acclimated for 2 weeks to 
powdered rat food (Purina Rat Chow 5002} and 'to the 
routine of handling and weighing 3 times a week 
(Monday, Wednesday, and Friday) . L 

Drug . Example 1 was dissolved in physiologic 
saline (12.5 mL was added to a vial containing 62.3 mg 
parent compound). That reconstitution produced a 
concentration of 2.5 mg/0.5 mL; 0.5 mL was administered 
per kilogram of body weight. Further serial dilutions 
of 1.25,. 0.625, and 0:3125 mg/0.5 mL-were made from the 
original dilution. Saline> 0.5 mL/kg IM, was used for 
the vehicle- treated control. 

Treatments were administered Tuesday mornings 
between 10:30 and 11 AM. Doses were divided equally at 
2 injection sites; the gluteal muscle of each hind leg 
were the sites of injection. The weight obtained on 
the Monday before treatment was used to determine the 
dose. 

Food Co nsumption . Each animal was presented a 
food cup with a measured amount of powdered rat chow 
daily. Food consumption was based on the portion 
remaining in the cup on the following day; major spills 
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of food were recovered an.4 added to the cup before 
weighing. On Fridays , the animals were given double 
portions of powdered chow plus 3 to 4 pellets of rat 
chow for each rat. , The pellets were included to enable 
5 the animals to keep their incisors trimmed. Then on 

Sundays, animals were again given a food cup with a 
measured quantity of food. Food consumption was 
measured 5 days per week (Monday -Friday) . 

10 Significant changes in body weights and food 

consumption, relative to vehicle -treated controls, were 
determined by Student ^s trtest ; . 

Zucker Rat Study ; : 

15 Animals and Irsatmanta-r Male Sucker (fa/fa) rats 

from Harlan Labs were used for this study. Animals 
were acclimated to individual housing and powdered rat 
chow for 1 month prior tp r treatments.. Six animals were 
assigned to each, of 4 treatment groups (saline, 

20 Example 1, 0.3125* 0.625, and 1,25 mg/kg) on the basis 

of weight. The starting , mean body weight for the 
groups ranged from 719 to 725; g; individual weights 
varied from-629 to 913 g. One animal died before 
treatments were ; started; that ; position was allotted to 

25 the high dose so that rats were started on the 

1.25 -mg/kg dose. v 

Saline and Example 1 were administered IM and on 
Tuesdays as in the .normal . rat study. Daily monitoring 
of food consumption: and monitoring of body weight were 

30 the same as the normal ■ rat study. Significant changes 

were determined by Student's t-test. 

Cynomolgus Monkey Study 

Animals and Treatments. Male and female 
35 cynomolgus monkeys weighing from 5.12 to 11.5.3 kg were 

used for this study. Body weights and monkey chow 
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pellet consumption was monitored for about 1 year prior 
to the study. Body weights were stable 2 to 3 months 
before treatments were started. Five animals were 
assigned to each of 4 treatments. 

As in the Zucker rat study, treatments consisted 
of saline, Example 1, 0.3125, 0.625, and 1.25 mg/kg. 
Treatments were injected IM into the thigh muscles on 
Tuesdays. Doses were divided equally at 2 injection 
sites. 

Body weights were monitored 3 times per week 
(Monday, Wednesday, and Friday). Significant changes 
in body weight were determined by Student's t-test. 

Both rat studies and the monkey study were 
maintained for at least 70 days. The animals received 
at least 10 treatments over the period of 10 weeks. 

RESULTS 

Normal Rat Study f 

After 2 to 4 treatments of Example 1, 0.625, 1.25, 
and 2.5 mg/kg IM, norihal rats lost a Significant 
(p <0.05) amount of weight relative to vehicle- treated 
controls and were below their starting weights 
(Figure 1). The lowered weight was then maintained 
despite additional treatments. The lowest dose, 
0.3125 mg/kg significantly (p<6;05) reduced weight 
gain relative to vehicle -treated controls but did not 
cause animals to lose below their starting weights 
(Figure 1) . 

Example 1 treatments reduced food consumption in a 
dose-related manner (Figure 2). All doses produced a 
significant (p <0.05) reduction of food intake relative 
to vehicle -treated controls. Diminished food intake 
leveled off after 2 to 4 treatments of the doses 
tested. 
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Zucker Rat Study ^ ..... 

After 2 and 4 doses of 1.25. and 0.625 mg/kg IM of 
Example 1, respectively, Zucker rats lost significant 
(p <0.05) weight relative to vehicle, controls and began 
to fall below their, starting weights (Figure 3). In 
contrast to the normal rat study, Zucker rats continued 
to lose weight with each successive dose of 0,625 and 
1.25 mg/kg. The lowest dose, 0.3125 mg/kg reduced 
weight gain but did not cause the animals to fall below 
their starting weights . Example 1 treatments 
significantly (p <0.05) reduced food consumption , in the 
Zucker rats (Figure, 4). The, response was dose -related 
and continued to diminish intake over the period of 
observation. 

Monkey Study 

Cynomolgus monkeys also lost a significant 
(p <0.05) amount of weight, relative to vehicle -treated 
controls, after 2 and 4 injections of 0.625 and 
1.25 mg/kg IM of Example 1, respectively (Figure 5). 
Interestingly, the animal with the lowest starting 
weight (5.12 kg) in the 1.25 mg/kg treatment group, 
after 9 injections, had lost the least (0.1 kg) while 
the heavier animals lost 0.8 to 1.78 kg. The 
1.25 mg/kg group, after 9 injections, lost an average 
of 10% from their starting weights. The. 0 . 3125 -mg/kg 
dose of Example 1 was essentially without effect on 
body weight in cynomolgus monkeys. 
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A compound of Formula I 




I 



wherein R is H, 
alkyl, 
alkenyl/ 
cycloalkyl, 
cycloalkylalkyl, 
aryl, 

arylalkyl, 

heteroaryl, 

heteroarylalkyl , 

-(CH 2 ) n -R 2 wherein R 2 is OH, 

-S-alkyl, 

-NH 2/ 

-NH-C-NH?, 

D 

NH 

-NH-C-NH^, 
I 

0 

-C0 2 H, or 
-CONH 2 , and 

n is zero or an integer of 1 to 4, or 



WO 97/05152 



PCT/US96/11808 



-23- 

- (CH) n -alkyl, wherein n. is as defined above; 
I 

OH 

R 1 is -CH 2 CH 3 or -CH=CH 2 ; and 

X is hydrogen or a pharmaceutically acceptable cation 
may be prepared from a compound of Formula III 



10 



15 




HQ 2 C 



III 



20 



wherein R 1 is as defined above and two or more 
equivalents of a compound of Formula IV 



-CH-C0 2 H 



I 

NH- 



IV 



25 wherein R is as defined above and three or more 

equivalents of a base such as, for example, alkali 
metal, or alkaline earth metal hydroxide, carbonate, or 
bicarbonate or an organic amine in a solvent such as, 
for example, water and the like under an air or oxygen 

30 atmosphere for a sufficient time to affect dissolution 

and to afford after filtration and lyophilization a 
compound of Formula I . 



# 
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A compound of Formula II 




II 



wherein R is H, 
alkyl, 
alkenyl, 
cycloalkyl, 
cycloalkylalkyl, 
aryl, 

arylalkyl, 

heteroaryl, 

heteroarylalkyl, 

"(CH 2 ) n -R 2 wherein R 2 is OH, 

-S-alkyl, 

-NH 2/ 

-NH-C-NHo, 
I 

NH 

-NH-C-NH^,, 
I 

O 

-C0 2 H, or 
-CONH 2/ and 

n is zero or an integer of 1 to 4, or 
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- (CH) n -alkyl, wherein n is as defined above; 
OH 

R 1 is -CH2CH3 or -CH=CH 2 ; and 
5 X is hydrogen or a pharmaceutically acceptable cation 

may be prepared from a solution of a compound of 
Formula I in water by adjusting the pH to afford a 
compound of Formula II. 

Compounds of Formula III and Formula IV are either 
10 known or capable of being prepared by methods known in 

the art. 

General procedures for cobalt porphyrin synthesis 
are disclosed in Falk J.E., "Porphyrins and 
Metalloporphyrins" ; Elsevier Scientific Publishing 

15 Company: Amsterdam-Oxford-New York, 1975. 

The compounds of the present invention can be 
prepared and administered in a wide variety of oral and 
parenteral dosage forms. Thus, the compounds of the 
present invention can be administered by injection, 

20 that is, intravenously, intramuscularly, 

intra cutaneously , subcutaneously , intraduodenally , or 
intraperitoneally . Also, the compounds of the present 
invention can be administered by inhalation, for 
example, intranasally . Additionally, the compounds of 

25 the present invention can be administered 

transdermally . It will be obvious to those skilled in 
the art that the following dosage forms may comprise as 
the active component, either a compound of Formula I or 
a corresponding pharmaceutically acceptable salt of a 

30 compound of Formulas I or II. 

For preparing pharmaceutical compositions from the 
compounds of the present invention, pharmaceutically 
acceptable carriers can be either solid or liquid. 
Solid form preparations include powders, tablets, 

35 pills, capsules, cachets, suppositories, and 

dispersible granules. A solid carrier can be one or 
more substances which may also act as diluents, 



WO 97/051 52 PCT/US96/1 1 808 



-26- 

flavoring agents, solubiilzers, lubricants, suspending 
agents, binders, preservatives, tablet disintegrating 
agents, or an encapsulating material. 

In powders, the carrier is a finely divided solid 
which is in a mixture with the finely divided active 
component . 

In tablets, the active component is mixed with the 
carrier having the necessary binding properties in 
suitable proportions and compacted in the shape and 
size desired. 

The powders and tablets preferably contain from 
five or ten to about seventy percent of the active 
compound. Suitable carriers are magnesium carbonate, 
magnesium stearate, talc, sugar, lactose, pectin, 
dextrin, starch, gelatin, tragacanth, methylcellulose, 
sodium carboxymethylcellulose, a low melting wax, cocoa 
butter, and the like. The term "preparation" is 
intended to include the formulation of the active 
compound with encapsulating material as a carrier 
providing a capsule in which the active component, with 
or without other carriers, is surrounded by a carrier, 
which is thus in association .with it. Similarly, 
cachets and lozenges are included. Tablets, powders, 
capsules, pills, cachets > and lozenges can be used as 
solid dosage forms suitable for oral administration. 

For preparing suppositories, a low .melting wax, 
such as a mixture of fatty acid glycerides or cocoa 
butter, is first melted and the, active component is 
dispersed homogeneously therein, as by stirring. The 
molten homogenous mixture is then poured into 
convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, 
suspensions, and emulsions, for example, water or water 
propylene glycol solutions. For parenteral injection, 
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liquid preparations can be -formulated in solution in 
aqueous polyethylene glycol .^solution. 

Aqueous solutions suitable for oral use can be 
prepared by dissolving the active component in water 
5 and adding suitable colorants, flavors, stabilizing, 

and thickening agents as desired. 

Aqueous suspensions suitable for oral use can be 
made by dispersing the finely divided active component 
in water with viscous material, such as natural or 

10 synthetic gums, resins, methylcellulose, sodium 

carboxymethylcellulose, and other well-known suspending 
agents . ^ 

Also included are solid form preparations which 
are intended to be- converted, shortly before use, to 

15 liquid form preparations for oral administration. Such 

liquid forms include* solutions, suspensions, and 
emulsions. These preparations may contain, in addition 
to the active ' component, ' colorants , flavors , 
stabilizers, buffers, artificial and natural 

20 sweeteners, dispersants; thickeners, solubilizing 

agents, and the like. - ' 

The pharmaceutical preparation is preferably in 
unit dosage form. In such form, the preparation is 
subdivided into unit doses : containing appropriate 

25 quantities of the active component. The unit dosage 

form can be a ^packaged- preparation, the package 
containing discrete" quantities of preparation, such as 
packeted tablets, capsules, and powders in vials or 
ampoules. Also, the unit dosage form can be a capsule, 

30 tablet, cachet, or lozenge itself, or it can be the 

appropriate number of any of these in packaged form. 

The quantity of active component in a unit dose 
preparation may be varied or adjusted from 1 to 
1000 mg, preferably 50 to 500 mg according to the 

35 particular application and the potency of the active 
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component. The composition can, if desired, also 
contain other compatible therapeutic agents . 

In therapeutic use as antiobesity agents, agents 
for treating cyanide poisoning, neonatal 
5 hyperbilirubinemia, and cancer, the compounds utilized 

in the pharmaceutical methods of this invention are 
administered at the initial dosage of about 0.1 mg to 
about 100 mg per kilogram daily. A weekly dose range 
of about 0.3 mg to about 3 mg per kilogram for 

10 treatment of obesity is preferred. The dosages, 

however, may be varied depending upon the requirements 
of the patient, the severity of the condition being 
treated, and the compound being employed. 
Determination of the proper dosage for a particular 

15 situation is within the skill of the art. Generally, 

treatment is initiated with smaller dosages which are 
less than the optimum dose of the compound. 
Thereafter, the dosage is increased by small increments 
until the optimum effect under the circumstance is 

20 reached. For convenience, the total weekly dosage may 

be divided and administered in portions during the 
week, if desired. 

The following nonlimiting examples illustrate the 
inventors' preferred methods for preparing the 

25 compounds of the invention. 

EXAMPLE 1 

Cobalt (III^ Mesoporph yrin IX bisalycinate trisodium 
salt ( Cobaltatef 3 - U \7 . 12 -diethyl -3 , 8 . 13 • 1 7- 

30 tetramethvl-21ff , 23ff-Porphine-2 , 18-dipropanoator4- ^ - 

N 21 .** 22 . N 23 , N 24 1 -bis ( qlvcinato-isn - . trisodi iiml 

Cobalt (II) mesoporphyrin IX (cobaltate(2- ) , [7 , 
12-diethyl-3 , 8, 13, 17, -tetramethyl-21H, 23 tf-porphine- 
2 , 18 -dipropanoato ( 4 - ) - N 21 , N 22 , N 23 , tf 24 ] -dihydrogen ) 

35 (Taylor, J.F., Journal of Biological Chemistry. 

1940;135:569-595) (35.8 mg) is stirred under an air 
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atmosphere with a solution . of glycine (8.6 mg) in 0.1 M 
aqueous sodium hydroxide (1.72 mL.) for 48 hours at room 
temperature. The solution is filtered through a 
sintered glass or PTFE frit and rinsed through with 
5 water. The filtrate is frozen then vacuum dried at 

0.3 torr to give the lyophilized product (54 mg) . 
1 H nmr <D 2 0, referenced TSPA to 6 0): 6 10.63 (s, 1H), 
10.58 <s, 2H), 10.54 (s, 1), 4.56 (t, 4H) , 4.23 (m, 
4H), 3.80 .(s, 3H), 3 . 7? ( s , 3H) , 3 . 75 ( s , 3H), 3.75 (s, 

10 3H), 3.74 (s, 3H) 3.20 (4H, t) , 1.89 (t, 3H), 1.87 (t, 

3H), -3.99, (t which changes to singlet as -5.96 peak 
disappears, 4H) , -5.52 (t, disappears over time due to 
deuterium exchange) UV/Vis in. aqueous 10" 2 M sodium 
glycinate and 10" 2 M glycine buffer: ^. max 412 nm (molar 

15 absorptivity 1. 66 ,x 10 5 ) . 

Analysis calculated for 

C 34 H 34 N 4 0 4 Co l< C 2 H 4 N l°2)2 Na 3^ 8H 2 0: C ' 46.44; H, 5.95; 
N, 8.55; Na, 7.02; Co,, 6.00; H 2 0, 14.6%. 

Found: C, 46.16; H , 5.86; 8.39; Na, 7.25; Co, 6.13; 

20 H 2 0 by Karl Fisher 13.26%. 

The dissolution time may be reduced substantially 
by warming the stirred mixture at 50 °C to 70°C. 

EXAMPLE 2 

25 Buffered Injectable Formulation of Cobalt (III) 

Mesppoyphyrin ix Bisgiycinate Trispdium salt 

The complex of Example 1 may be prepared using 
excess glycine and sodium hydroxide, for example, 
3 equivalents of glycine and 3 . 5 equivalents of sodium 

30 hydroxide, in which case the product is obtained as a 

mixture with glycine and sodium glycinate. This method 
produces a buffered formulation with pH 9.7. The ratio 
of excess glycine and sodium hydroxide may be varied to 
produce solutions of pH 8 to pH 10.. v 
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EXAMPLE 3 

Mixture Qf Cobalt (III) Mesoporphvrin IX biscrlycinate 
and Cobalt (III) Mesoporphvrin IX monoalycinate 
monovater complex, Cobalt ate(3-^ , \1 , 12-diethyl- 
5 3 , 8 , 13 , 17 -tetramethvl-21g, 23g-porphine-2 , 18- 

dipropanoato ( 4 - ) -N 21 . N 22 , N 23 ,N 2A 1 -monoaauato 
monofalvcinato-^ -disodium) 

The acidity of a solution of Cobalt (III) 
mesoporphyrin (Example 1) is increased by the addition 
10 of phosphate buffer at pH 7.0. The ratio of 

bisglycinate to monoglycinate is approximately 5:1, 
depending somewhat on the concentration of the 
solution . 

General procedure for preparation of Cobalt III 

15 Mesoporphvrin IX amino acid, trisodium sal t complexes 

The complexes can be prepared by treating cobalt 
(II) mesoporphyrin IX or cobalt- (II) protoporphyrin IX 
(cobaltate( 2 - ) , [7 , 12-diethenyl-3 , 8 , 13 , 17-tetramethyl- 
21H, 23 -porphine -2,18 -dipropanbato ( 4 - ) - N 21 , N 22 , N 23 , N 24 ] - 

20 dihydrogen) (Treibs, A., Liebias Ann. Chem. , 

1969;728:115-148) with two of more equivalents of an 
amino acid along with three or more equivalents of 
sodium hydroxide in water under an air or oxygen 
atmosphere for sufficient time to affect dissolution. 

25 The solution may be filtered and lyophilized to give 

solid material. 

Additionally, other base salt complexes can be 
prepared by treating cobalt (II) mesoporphyrin IX or 
cobalt (II) protoporphyrin IX with two or more 

30 eqivalents of an amino acid along with three or more 

eqivalents of a base, such as, for example, alkali and 
alkaline earth metal hydroxides and carbonates or 
organic amines in water under an air or oxygen 
atmosphere for sufficient time to affect dissolution. 

35 The solution may be filtered and lyophilized to give 

solid matrial . 
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Dsing the general process described above and 
using appropriate starting materials, the corresponding 
compounds of Formulas I and II (Examples 4-32) may be 
prepared as follows: 

EXAMPLE 4 

CPbaltate { 3 - ) , f 7 , 1 2 - diethyl -3,8,13,17- tetramethy I - 
21H, 23ff-pprphine-2, 18-dipropanoato(4- ) - 
N 21 ,N 22 ,N 23 ,fl 24 1- bisolaninato-ff)-, trj.godj.Hm 

EXAMPLE 5 

Cobaltatef 3- t , \1 . 12 -diet hyl -3 , 8 , 13 . 17-tetramethyl- 

21ff , 23g-porphine- 2 . 18 -dipropanoato f 4 - ) - 

N 21 . N 22 . N 23 .N 24 l- bisfserinato-Wl-. trisodium 

EXAMPLE 6 

Cobaltater3-V. f7 . 12-diethyl-3 , 8 , 13 . 17-tetramethyl- 
21H. 23ff-porphin e-2 , 18 -dipropanoato ( 4 - ) - 
N 21 ^ 22 ^ 23 .N 2 *1- bisflysinato-W-, trisodium 

EXAMPLE 7 

Cobaltate ( 3 - ■> . f 7 , 1 2 - d ieth y 1 -3 8.13,17- tetramethy 1 - 

21fT. 23H-norphine-2, 18-dipropanoatof 4->- 

N 21 ^,22^23, „24 , bis ( or nith inato- - , trisodium 

EXAMPLE 8 

Cobaltate f 3- > . \L. 12 -diethyl -3 , 8 , 13 , 17-tetramethyl- 
21ff, 23ff-porphin e-2. 18-dipropan oato(4- ) - 
M 21 ,.^ 22 ,^ 23 ,^ 24 !- bisfcirullinato-*tt-, trisodium 

EXAMPLE 9 

Cobaltat ef 3- ) , f7 . 12-diethyl-3 . 8 , 13 . 17 -tetramethy 1- 

21g. 23g-porphine- 2 . 18 -dipropanoato (A - ^ - 

N 21 .N 22 .N 23 .N 2 **\- bisfaraininato-W^-, trisodium . 
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EXAMPLE 10 

CPbaltater3-l , f 7 , 12 -diethyl -3 . 8. 13 . 1 7-tetramethyl - 
2XH, 23H-Porphine-2 . ] B-di propanoatof 4 - \ - 
ff 21 , N 22 ,^f 23 ,lt 24 ^- bisfphenvlalaninato-^-. trisodinm 

EXAMPLE 11 

CobaltateO-t , f7 . 1 2-di f»thvl-3 . 8 . 13 . 17 -tetramethyl - 

21ff. 23g-Porphine-2 . IB-riip ropanoatoM-V- 

^21 ^22,^23^24^ b i s ( tvrosinato-i^ - . trisodlnm 

EXAMPLE 12 

Cobalta te ( 3 - ^ . f 7 . 1 2 - d i Pth vl - 3 . 8 , 1 3 . 17 -.tftf.ru methyl - 
21ff, 23g-porphin e-2 . 18-dipropanoato(4 - ) - 
tt 21 ,N 22 ,lf 2 *,N 2 4-\- hisfthreoninato-W-. trisodinm 

EXAMPLE 13 

CObaltatef 3- \ . 17. 12 -diethyl -3 . 8 . 13 . 1 7-tfttramftthyl - 
2 Iff, 23H-PQrphine-2,18-dipropanoatn r4-i - 
N 21 ,tf 22 .N 23 .N 2^^ ^- hlsfleucinato-jn-. trisodinm 

EXAMPLE 14 

CObaltate(3-K r7.12-diPthvl -3 . 8 , 13 . 17-tfttramftthyl - 

21H, 23H-Porphine-2. 1 8-di propanoatoM - > - 

iV 21 ,^ 22 , W 23 ,W 24 1- hisfisoleucinato-An-. trisodinm 

EXAMPLE 1.5 

Cobaltate ( 3 - \. T 7 , 12 -diethyl -3.8.13. 17 -tetramftt hyl - 
21H, 23H-Porphine-2. 1 fi-dl propanoa toM - ^ - 
fl 21 ,*? 22 ,^ 23 ,/? 24 !- hisfvalinato-An.-. trisodinm 

EXAMPLE 16 

CQbaltate (3-). r 7 . 12 -diethyl- 3 , 8 , 13 , 17 -tetramethvl - 
21H, 23H- porphine - 2 . 1 B -di p ropanoato M - \ - 
iy 21 ,^ 22 ,^ 23 ,^ 24 ]- monoaauato monofal vcinate-An - . 



WO 97/05152 



PCT/US96/11808 



10 



15 



20 



25 



30 



- 3-3 - 
EXAMPLE -17 

Cobaltate ( 3- \ . M . 12-diethenyl-3 . 8 . 13 . 17-tetr amethyl- 
21ff. 23g-porphine-2, 18-dipropanoatof 4 - ■> - 
N 21 .N 22 .N 23 .N 24 -\- bisralycinaHo-^-. trihydrocren 

EXAMPLE 18 

Cobaltate f3-K \ 7 , 12 -diethenvl-3 .8,13, 17 - tetramethyl - 

21fl, 23g-pprphing-2 , le-diprppanoatof 4- ) - 
tf 21 ,t^ 2 ,ff 23 .if 2 *}- bisfaianinato-m-, trisofliuro 

EXAMPLE 19 

Cobaltate ( 3 - 1 , \ 7 , 12 - dl eth enyl -3,8,13.17- tetramethyl - 

21g. 23g-porphine-2 . 3 B-dipropanoatoM - \ - 

N 21 . N 22 . N 23 . Jf 24 1 - hi a t SfijJ natn-m - ■ t risodium 

EXAMPLE 20 

Cobaltatef 3 - 1 . T7 . 12 -di ethenyl : 3 . 8 . 13 . 17-tetramethyl- 
2 Iff . 23H-porphine-2 , ] R -dipropanoato ( 4 - 1 - 

N 21 > If 22 1 if 22 1 iY 24 1 ~ bjsflysinato^)- trisodiuro 

EXAMPLE 21 

CPbaitatef3-) , r7.12-diethenyl-3,8,13,17-tetramgthyl- 

2 Iff. 23H-Porphine-2 . 19- dipropanoato ( 4- 1 - 
Jf 21 .^ 22 .^ 23 ,^ 24 ]- bisfornithinato-^- . trisodium 

EXAMPLE 22 

Cobaltater3 - ■> , f7 , 12-diethenyl-3 , 8 . 13 . 17 -tet ramethyl - 

21ff,23ff-porphine-2. 18 -dipropanoato f 4 - ^ - 

N 21 .N 22 .N 23 .M 24 T- Msfeirnmnato-WW. tri sndi nm 

EXAMPLE 23 

Cobaltatef 3 - 1 . f7 . 12-diethenvl-3 .8.13. 17 -tetramethyl - 
21ff, 23g -porphlne -2. 18-d ipropanoato( 4 - > - 

y 21 ,^ 22 .JV 23 ,N 24 1- bis(argin3.natP-*n-> trisodimn 
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EX AMPLE 24 

Cobaltatet 3- ) . n. i2-diet.hwnvi-3-. b . 1 3 , iizietxamefchgJ - 
21ff,23ff-Porphine-2.1B-dipr n panoator4-'>- 
j y 21 ,^ 22 ,W 23 ,jy 24 l- bisfphenvJalanlnato-AM - . trisnrii.m 

EXAMPLE 25 

. Cobaltate ( 3 - ) , r 7 , 12 -diethenvi -3.8.13. 1 7- t.«t i-an^f-hyi - 
2 Iff, 23ff-porphi ne-2 . 18-dipropanoatof 4 - > - 
fl 21 ,*/ 22 ,^ 23 ,^ 24 !- bisftvrosinato-i^-. triso.Hn,,, 

EXAMPLE 26 

CQbaltate(3-K f7 , 12 -diethenvi -3 . 8 . 13 . 17-t-ei-T- a n, P i-hYi - 
21ff, 23ff-Porphl ne- 2 . 18 -dipropanoato ( 4 - \ - 
fr 21 ,!* 22 .^ 23 .^ 2 *!- higfthrgonin ato-An-. trlaQdjun 

EXAMPLE 27 

Cgba l tatgf 3 - > , f 7 . 12-di ethenvl-3 .8.13 . 17-tetramel-hyl - 
21ff, 23ff-Porph1ne-2, lfi-di propanoatoM- ^ 
fl 21 ,// 22 ,// 23 ,^ 24 !- Mpf leuc in a to -Jh-. J^Laafljug] 

EXAMPLE 28 

CPba l tatef 3-K f 7 , 1 2-diethenvl~3 . 8 .13 . l 7-te\ramftl-hYl - 
21ff, 23ff-pprPhine- 2, 18 -dipropanoato r4-V- 

# 21 ,w 22 ,tt 23 ,w 24 i- Msr is oif»ncin ato-m-: trisodium 

EXAMPLE 29 

Ce>baltate(3-) . f 7 . 1 2-diethenvl-3 . 8 . 13 :. 1 7-t e tr a m ft th Y 1 - 
21ff. 23ff-Porphine- 2 .IB-Hi propanoator*- ■> - 
fl 21 ,// 22 ,^ 23 ,^ 24 !- bisfvalinato-A M -. trisndinn, 

EXAMPLE 30 

Coba l tate-f 3 - > , 17 , 1 2 -diethenvi -3 . 8.13. iz ^tetramslJiYJ - 

21ff , 23ff-Porphine- 2 . 18 -d i propanoato ( 4 - > - 
i Y 21 ,tt 22 ,W 23 ,iY 24 l- hisftrvptophanato-AH-. tri.oHiM. 
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EXAMPL|2 : 31 

Cobaltate f 3- l , \1 . 12-diethenvl-3 , 8 , 13 , 17-tetramethvl- 

21g. 23H-porphine-2 , 18 •dipropanoato Ci— L= 

N 21 . Npl.N 23 . N 24 ! - monoaauatQ mono ( alvcinato-^ r e 

dlsodlum 

EXAMPLE. 32 

Cobal tat e(3- ) r f 7, 12 -diethyl -3 , 9 , 13 , 17-tetramethYl- 

21iT, 23Jy-p Q rphine-2, 18 -dipropanoato - ( 4 - 1 -rt 21 , 
N 22 . N 23 . N 2A 1 -bis ( qlvcinato-*n - , trihvdrocren . 

EXAMPLE, 33 

Cobaltate f 3- \ t f 7 , 12 r diethyl- 3 , 8 , 13 , 17- tetramethvl- 
21ff, 23H-porphine- ( 2- 1 -N 2 ^ . N 2 2 . N 2 3 . N 2 ^ - 2 , 18 -dipropanoic 

acid! -bis ( tryptophanato-N) - < (CoMP ■ 2Trp) 

A formulated mixture of r: Cobaltate(3- ) , [7,12- 
diethyl -3,8,13,17- tetramethy 1 r 21H, 23 J?-porphine -2,18- 
dipropanoato(4 - ) - N 2 1 , N 22 , N 2 3 , N 2 * ] -bis (glycinato-tf) - , 
trisodium (Example 1) ( Na 3 CoMP . 2Gly ) (2.00 g, 
equivalent to 1.8 inmol Co IIX MP . 2Gly ) (also containing 
glycine (1.8 mmol), NaH 2 P0 4 (0.9 inmol) and Na 2 HP0 4 
(0.9 mmol)) and L - tryptophan (2.00 g, 9.8 mmol) were 
heated at 50°C in water ,( 150. mL) for 30 minutes. The 
solution was cooled, to room temperature and 1 M 
hydrochloric acid (18 mL, 18 mmol) was added. The 
precipitate was filtered of f : and washed with water 
(3 x 20 mL) . The residual solid was dissolved in water 
(150 mL) with trisodium phosphate dodecahydrate (1.5 g, 
approx. 4 mmol) and L- tryptophan (1.5 g, 7.3 mmol), and 
heated at 50°C for 30 minutes (vigorous stirring to 
ensure complete dissolution is recommended) . The 
cooled solution was filtered (medium glass frit) . The 
solution was rapidly acidified with 1 M hydrochloric 
acid (25 mL) , and the precipitate was filtered on a 
fine glass filter. The solid was washed with water 
until the filtrate was neutral. The solid residue was 
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sucked dry on the filter, then vacuum dried at up to 
90°C (1 mm-Hg) to afford the CoMP.2Trp as the free acid 
(1.57 g, 83% yield) . 
Calculated for CsgHsgNgOgCo-L -0 . 7H 2 0: 

C, 64.44; H, 5.83; N, 10.74; Co, 5.65; 

H 2 0, 1.2% (FW = 1043) . 
Found: C, 64.19; H, 5.60; N, 10.70; Co, 5.44; 

H 2 0, 0.80%. 

X H NMR (10.4 mg in D 2 0 (1 mL) and K 2 C0 3 (9 mg) with 
p-dioxane (-0.5 ]xh) referenced to 8 3.70): 6 10.13 (s, 
1H), 10.07 (s, 1H), 10.0 (s, 1H), 9.71 (s, 1H) , 7.50 
(dd, J- - 8, 2 Hz, 2H), 7.30 (m, 2H), 6.72 (m, 2H), 5.34 
(d, J « 8 Hz, 1H), 5.30 (d, J = 8 Hz, 1H), 4.89 (s, 
1H), 4.87 (s, 1H), 4.3 (m, 4H) , 4.05 (m, 4H), 3.61 (s, 
3H), 3.57 (s, 3H), 3.51 (s, 6H) , 3.14 (q, jr - 8.2 Hz, 
4H), 1.87 (t, J - 8.2 Hz, 3H) , 1.83 (t, J - 8.2 Hz, 
3H), 0.22 (br. d, J= 15 Hz, 2H) , -0.72 (dd, J - 15, 
12 Hz, 2H) , -5.05 (dd reduced to d after complete NH/ND 
exchange, J - 12, 10 Hz, 2H), -5.68 (t, J 10 Hz, 2H 
that disappear with t^ of 150 min at 20°C, NH), -6.67 
(d, J - 10 Hz, 2H that disappear with t^ of 120 min at 
22°C, NH) . 

EXAMPLE 34 " 
CobaltateQ- ) , F7 , 12-di.et.hvl -3 . 8 . 13 , I7>tetram^1-hy1 - 
2 Iff, 23H-Porphi ne-2 , 18 - dipropanoato- ( 4 Y\ :j 
N 21 r N 22 r N 23 , W 24 1 -bi >s ( trvptophan ato- ^ - . ' trisod j „m 
XUa 3 CQMP,2Trp) 

CoMP.2Trp (53 mg, 0.051 mmol), trisodium phosphate 
dodecahydrate (39 mg, 0.102 mmol) and L- tryptophan 
(5 mg, 0.025 mmol) were mixed in water (3.15 mL) and 
sonicated in a water bath for 10 minutes. As prepared, 
the solution had pH 7.52. The solution may be filter 
sterilized and lyophilized. 
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CLAIMS 



A compound of Formula I 
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35 




wherein R is ; H, . 
alkyl, 
alkenylv 
cycloalkyl, 
cycloalkylalkyl , 
aryl, 

arylalkyl, 

heteroaryl, 

heteroarylalkyl, 

- (CH 2 ,) n -R 2 wherein R 2 is . OH, 

-S-alkyl, 

-NH 2 , 

-NH-C-NHo, 

I 2 
NH 

-NH-ONH 9 , 
I 

O 

-C0 2 H, or 
-CONH 2 , and 

n is zero or an integer of 1 to 4, or 
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- (CH) n -alkyl, wherein n is as defined 

OH above ; 

R 1 is -CH 2 CH 3 or -CH=CH 2 ; and 

X is hydrogen or a pharmaceutical^ acceptable 
cation . 

A compound of Formula II 




2X 

wherein R is H, 
alkyl, 
alkenyl, 
cycloalkyl, 
cycloalkylalkyl , 
aryl, 

arylalkyl, 
heteroaryl , 
heteroarylalkyl , 
-(CH 2 ) n -R 2 wherein R 2 is OH, 

-S-alkyl, 

-NH 2/ 

-NH-C-NH 9/ 
NH 



© 



II 
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-NH-C-NH 9/ . 

D 

o 

-C0 2 H, or 
5 -CONH 2 , and 

n is zero or an integer of 1 to 4, or 
- (CH) n -alkyl, wherein n is as defined 

i 

OH above; 
10 R 1 is -CH 2 CH 3 or -CH=CH 2 ; and 

X is hydrogen or a pharmaceutically acceptable 
cation . 

3. A compound according to Claim 1 wherein R is H, 
CH 3 -, 

(H 3 C) 2 -CH- / 
( H^C ) 2 - CH - CH 2 - / 
5 H 3 C-CH 2 — CH*- / . 

CH 3 

HO"CH 2 -, 

HoOCH-, 
10 | 

OH 

H 3 C " S - ( CH 2 ) 2 - / 

H 2 N-(CH 2 )3-, 

H 2 N-(CH 2 ) 4 -, 

15 HoN-C-NH- (CH 2 ) 3 - , 

0 

NH 

H 2 N-CONH{CH 2 ) 3 -, 
H0 2 C ~ CH 2 / 
20 H0 2 C- (CH 2 ) 2 -, 

H 2 NOC-CH 2 -, 
H 2 NOC- (CH 2 ) 2 - , 



25 
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4. A compound according to Claim 3 wherein R is H, 
CH 3 -, 

(H 3 C) 2 -CH- / 
(H 3 C) 2 -CH-CH 2 - / 
H 3 C~CH 2 ~CH~ / 

CH 3 

HO-CH 2 - , 
HoC-CH-, 
I 

OH 

H 2 N-(CH 2 )3-, 
H 2 N-(CH 2 ) 4 -, 
H 2 N-C-NH-(CH 2 ) 3 -, 

NH 
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H 2 N-CONH-(CH 2 ) 3 -/ 



5 



10 



15 



20 



25 




H 



5. A compound according to Claim 4 selected from the 
group consisting of: 

Cobaltate(3-) , [7 , 12 -diethyl- 3 , 8 , 13 , 17 - 
tetramethyl-2l£T, 23J?-porphine-2 , 18-dipropanoato- 
5 (4-)-N 21 , W 22 ,!* 23 ,// 24 ] -bis(glycinato-W) -, 

trisodium; 

Cobal tate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tetramethyl-21#, 23#-porphine-2, 18-dipropanoato- 



( 4 - ) -N 21 ,N 22 , N 23 , N 24 ] -bis ( glycinato- tf) - , 
trihydrogen; 

Cobaltate ( 3 - ) , [7 ,12 -diethyl -3,8,13, 17 - tetra- 
methyl-21tf, 23Jf-porphine-2 , 18-dipropanoato(4- ) - 
N 21 , N 22 , N 23 , N 24 ] -bis (alaninato-JV) - , trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8, 13 , 17 - 
tetramethyl-21ff, 23J?-porphine-2 , 18-dipropanoato- 
( 4 - ) -N 21 , N 22 , N 23 , N 24 ] -bis ( serinato- N) - , trisodium; 

Cobaltate ( 3 - ) , [ 7 , 12 -diethyl -3,8,13,17- 
tetramethyl-21H, 23J?-porphine-2 , 18-dipropanoato- 
( 4 - ) - N 21 , N 22 , N 23 , N 24e ] -bis ( lysinato- N) - , trisodium; 

Cobaltate(3-) , [7 , 12-diethyl- 3 , 8 , 13 , 17- 
tetramethyl-21#, 23tf-porphine-2, 18-dipropanoato- 
( 4 - ) -N 21 , N 22 , N 23 ,N 24 ] -bis (ornithinato-tf) - , 
trisodium; 

Cobaltate ( 3 - ) , [7 , 12 - diethyl -3,8,13,17- 
tetramethyl-21#, 23tf-porphine-2, 18-dipropanoato- 
( 4 - ) - N 21 , N 22 , N 23 , N 24 ] -bis ( cirullinato-tf) - , 
trisodium; 

Cobaltate (3-) > ::[7, 12-diethyl-3 , 8 , 13 , 17- 
tetramethyl-21i/, 23£T-pbrphine-2 , 18-dipropanoato- 
(4 - ) - N 21 , N 22 , N 23 > n 24 J.-bis (argininato-tf) - , 
trisodium; 

Cobaltate ( 3 - ) , [7, 12 -diethyl- 3 ,8,13,17- 
tetramethyl-21J*, 23H^porphine-2 , 18-dipropanoato- 
( 4 - ) -N 21 , N 22 , N 23 , N 24 ] -bis (phenylalaninato-tf ) - , 
trisodium; 

Cobaltate ( 3 - ) , [7,12- diethyl -3,8,13,17- 
tet ramethy 1 - 2 1H, 2 3 JZ- porphirie -2,18- dipropanoato - 
( 4 - ) -N 21 , N 22 , N 23 , N 24 ] -bis ( tyrosinato- tf) - , 
trisodium; 

Cobaltate(3-) , [7 r 12-diethyl-3 , 8 , 13 , 17- 
tet ramethy 1 - 2 Iff, 2 3 H- porphine -2,18- dipropanoato - 
( 4 - ) - N 21 , A* 22 , N 23 , N 24 ] -bis ( 3 - hydroxy tyros ina to- N) - , 
trisodium; 
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Cobaltate(3-) , [7 t / J/2 7 diethyl- 3 , 8 , 13 , 17- 
tetramethyl-211?, 23H- porphine- 2 , 18-dipropanoato- 
( 4 - ) - N 21 , N 22 , N 23 , tf 24 ] -bis ( threoninato- N) - , 
trisodium; 

Cobaltate ( 3 7 ) , [7,12- diethyl -3,8,13,17- 
tetramethyl-21Jf, 23tf-porphine-2 , 18-dipropanoato- 
( 4 - ) - tf 21 , N 22 , N 23 , fit 2 * ] -bis ( leucinato- tf) - , 
trisodium; 

Cobaltate(3-) , [7 , 12-diethyl-3 , 8 , 13 , 17- 
tetramethyl-21£T, 23tf-porphine-2, 18-dipropanoato- 
( 4 - ) -N 21 , N 22 , N 23 , W 24 ] -bis ( isoleucinato-N) - , 
trisodium; 

Cobaltate (3-) , [7 , 12 -diethyl -3 , 8 , 13 , 17 
tetramethyl-21ff, 23tf- porphine- 2, 18- dipropanoato - 
( 4 - ) - N 21 , N 22 , N 23 , N 2A ] -bis ( valinato-tf) - , trisodium; 

Cobaltate (3 - ) , [ 7 , 12 -diethyl - 3 ,8,13,17- 
tetramethyl-21jy, 2 3 iZ> porphine -2 , 18 - dipropanoato - 
( 4 - ) - N 21 , N 22 , N? 3 i N 24 ]>-hLs ( tryptophanato- N) - , 
trisodium; 

Cobaltate ( 3 - )., [7 ,12 - (diethyl- 3,8,13,17- 
tetramethyl-21tf, 2 3 porphine r 2 , 18 - dipropanoato - 
( 4 - ) -N 21 , N 22 , N 23 , N 2A ] -bis (5 -hydroxy tryptophanato- 
N) - , trisodium; 

Cobaltate (3-:t>, [7 , 12-diethenyl-3 ,8 , 13 ,17- 
tetramethyl-21if> 23J?-porphine-2 , 18-dipropanoato- 
( 4 - ) -H 21 , N 22 ,N 2 ? jr ri*?] -bis ( gly cina to - N) - , 
trihydrogen; 

Cobaltate(3-) , [ 7 : , 12 -diethenyl-3 , 8 , 13 , 17- 
tetramethy 1 - 2 1H, 2 3 H- porphine -2,18 - dipropanoato - 
( 4 - ) - N 21 , N 22 , N 23 , N 24 ] -bis (alaninato-tf) - , 
trisodium; 

Cobaltate ( 3 - ) , [ 7 , 12 -diethenyl -3,8,13,17- 
tetramethy 1 - 2 Iff, 2 3 H- porphine -2,18- dipropanoato - 
( 4 - ) -N 21 , N 22 , N 23 , JV 24 ] -bis ( serinato- N) - , trisodium; 

Cobaltate(3- ) , [7, 12 -diethenyl- 3, 8, 13,17- 
tetramethyl-21ff, 23ff- porphine- 2, 18 -dipropanoato- 
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( 4 - ) -N 21 , N 22 ,N 23 , N 2 ± ] - bis ( lysinato-N) - , trisodium; 

Cobaltate ( 3 - ) , [ 7 , 12 -diethenyl- 3 ,8,13,17- 
tetramethyl-21tf, 23 ff- porphine- 2, 18 -dipropanoato - 
(4-) -N 21 ,N 22 , N 23 , N 2 * ] -bis ( ornithinato- N) - , 
trisodium; 

Cobaltate ( 3 - ) , [ 7 , 12 -diethenyl -3,8,13,17- 
tetramethy 1 - 2 ltf , 2 3 tf- porphine -2,18- dipropanoato - 
(4 - ) -N 21 ,N 22 , N 23 , N 2A ] -bis (cirullinato-tf) - , 
trisodium; 

Cobaltate ( 3 - ) , [7,12- diethenyl -3,8,13,17- 
tetramethyl-211/, 23#-porphine-2, 18 -dipropanoato - 
( 4 - ) -tf 21 , N 22 , N 23 , N? A ] -bis ( argininato-iV) - , 
trisodium; 

Cobaltate(3-) , [7 , 12 -diethenyl -3 , 8 , 13 , 17- 
tetramethyl-21H, 23J?-porphirie-2 , 18-dipropanoato- 
( 4 - ) - N 2 ^ , N 2 2 , N 2 3 , N 2A ] -bis (phenylalaninato-N) - , 
trisodium; 

Cobaltate ( 3 - ) > [ 7 , 12 -diethenyl -3,8,13,17- 
tetramethyl-21H, 23#- porphine -2, 18 -dipropanoato - 
( 4 - ) -/ST 21 , tf 22 , N 23 , N 2 * ] -bis ( tyrosinato- N) - , 
trisodium; 

Cobaltate ( 3 - ) , [ 7 , 12 -diethenyl -3,8,13,17- 
tetr amethy 1 - 2 1H, 23 H- porphine -2,18 - dipropanoato - 
(4- ) - N 21 , N 22 , N 23 , N 2 ^ ] -bis (3-hydroxytyrosinato-^)-, 
trisodium; 

Cobaltate ( 3 - ) , [7,12 -diethenyl - 3,8,13,17- 
tetramethyl - 21H, 23H- porphine- 2 , 18 -dipropanoato - 
( 4 - ) - W 21 , N 22 , N 23 , N 2A ] -bis ( threoninato-N) - , 
trisodium; 

Cobaltate ( 3 - ) , [7,12- diethenyl -3,8,13,17- 
tetramethyl-21H, 2 3 if- porphine- 2, 18-dipropanoato- 
( 4 - ) -IV 2 1 , N 22 , N 23 , tf 24 ] -bis ( leucinato- N) - , 
trisodium; 

Cobaltate ( 3 - ) , [7,12- diethenyl -3,8,13,17- 
tetramethyl-21/f, 23#-porphine-2 , 18 -dipropanoato- 
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(4 - ) -N 21 , N 22 , N 23 , tf 24 ] -bis (rirsoleucinato- N) - , 
trisodium; .r/i 

Cobaltate(3- ) , [7 , 12-diethenyl- 3 , 8 , 13 , 17 - 
tetramethyl-21#, 23tf-porphine-2, 18-dipropanoato- 
(4-) -tf 21 ,/^ 22 ,^ 23 ,^ 24 ] -bis(valinato-tf) - , trisodium; 

Cobaltate(3- ) , [7, 12-diethenyl-3, 8, 13, 17- 
tetramethyl-21if, 23 if- porphine- 2 , 18-dipropanoato- 
( 4 - ) - N 2 1 , N 2 2 , N 2 3 , N 2 * ] - bis ( t ryptophana to - N) - , 
trisodium; and 

Cobaltate ( 3 - ) , [7 , 12-diethenyl -3 , 8 , 13 , 17- 
tetramethy 1 - 2 Iff, 2 3 H- porphine - 2,18- dipropa noato - 
(4 - ) -N 21 , N 22 , N 2 ? , N 24 ] rbis ( 5 -hydroxy t ryptophana to - 
//) - , trisodium. 

6 . A compound, according to Claim 5 which is 

Cobaltate<3- ) , [7, 12 -diethyl -3 , 8 ., 13 , 17- 
tetramethyl-21H, 23H-porphine-2 , 18-dipropanoato- 
{^-)'N 21 f N 22 f N 23 ,N 2 ^ -bis(glycinato-iST)- , 
trisodium;, r .\- v 

Coba 1 1 a t e ( 3 - ) , • [ 7,12^ diethyl -3,8,13,17- 
tetramethyl-21tf, 23ff-porphine-2 , 18 -dipropanoato- 
( 4 - ) - N 2 1 , N 2 2 , N 2 3 , N 2 4 ] - bis ( tryptophanato - N) - , 
trisodium; and i. • 

Cobaltate C 3 r; )«> [7 , 12 -diethyl -3 , 8 , 13 , 17- 
tetramethy 1 - 2 1H, 23 H- porphine- 2,18- dipropanoa to - 
(4-) -N 21 , N 22 , N? 3 ,N? A ] -bis (5-hydroxytryptophanato- 
N)- f trisodium.. 

7. A compound according to Claim 2 wherein R is H, 

CH3 - f 

( H3C ) 2 " CH" , 
(H 3 C) 2 -CH-CH 2 - , 
HoC - CHn "CH - , 

I 

CH 3 

HO-CH 2 -/ 
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H 3 C-CH-, 
I 

OH 

H 3 C-S-(CH 2 ) 2 -, 
5 H 2 N-(CH 2 ) 3 -, 

H 2 N-(CH 2 ) 4 -, 
H 2 N-C-NH-(CH 2 ) 3 -, 

NH 

10 H 2 N-CONH(CH 2 ) 3 -, 

H0 2 C-CH 2 -, 
H0 2 C-(CH 2 ) 2 -, 
H 2 NOC-CH 2 - , 
H 2 NOC-(CH 2 ) 2 -, 

15 



20 



25 



30 



35 
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10 



15 



A compound according to Claim 7 wherein R is H, 
CH 3 -, 

(H 3 C) 2 -CH-, 

( H3C ) 2 ~ CH ~ CH 2 ~ / 

H 3 C~CH 2 ~CH~ / 

CH3 

HO-CH 2 -, 
H^C-CH-, 
I 

OH 

H 2 N-(CH 2 ) 3 -, 
H 2 N-(CH 2 ) 4 -, 
H 2 N-C-NH- (CH 2 ) 3 -, 

NH 

H 2 N-CONH- (CH 2 ) 3 -, 



20 
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H 



9. A compound according to Claim 8 which is selected 
from the group consisting of: 

Cobaltate ( 3 - ) , [ 7 , 12 -diethyl- 3 ,8,13,17- tetra - 
methyl-21#, 23J*-porphine-2,18-dipropanoato(4- ) - 
iV 21 ,^ 22 ,/* 23 ,^ 24 ] -monoaquato mono(glycinato- N) - , 
disodium; and 

Cobaltate ( 3 - ) , [ 7 , 12 - diethenyl -3,8,13,17- 
tetramethyl - 2 1H, 2 3H- porphine -2,18- dipropanoato - 
( 4 - ) -N 21 , N 22 , N 23 , N 24t ] -monoaquato mono ( glycinato- 
N) - , disodium. 

10. A method of treating obesity comprising 
administering to a host suffering therefrom a 
therapeutic effective amount of a compound 
according to Claim 1 in unit dosage form. 

. .. " \ * 

11. A method of treating cyanide poisoning, neonatal 
hyperbilirubinemia, and cancer comprising 
administering to a host suffering therefrom a 
therapeutically effective amount of a compound 
according to Claim 1 in unit dosage form. 

12. A method of treating obesity comprising 
administering to a host suffering therefrom a 
therapeutically effective amount of a compound 
according to Claim 2 in unit dosage form. 
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13. A method of treating cyanide poisoning, neonatal 
hyperbilirubinemia , and cancer comprising 
administering to a host suffering therefrom a 
therapeutically effective amount of a compound 
according to Claim 2 in unit dosage form. 

14 . A pharmaceutical composition comprising a compound 
according to Claim 1 in admixture with a 
pharmaceutically acceptable excipient, diluent, or 
carrier . 

15. A pharmaceutical., -composition . adapted for 
administration as an agent for treating obesity 
comprising a therapeutically effective amount of a 
compound according to; Claim -1 in admixture with a 
pharmaceutically acceptable excipient, diluent, or 
carrier . 

16 . A pharmaceutical composition adapted for 
administration as an. agent for treating cyanide 
poisoning, neonatal hyperbilirubinemia, and cancer 
comprising a therapeutically effective amount of a 
compound according to Claim 1 in admixture with a 
pharmaceutically acceptable excipient, diluent, or 
carrier. .^.7.-.:. 

17. A pharmaceutical composition adapted for 
administration as an agent (for treating obesity 
comprising a therapeutically effective amount of a 
compound according to Claim 2 in admixture with a 
pharmaceutically acceptable excipient, diluent, or 
carrier. 

18 . A pharmaceutical composition adapted for 
administration as an agent for treating cyanide 
poisoning, neonatal hyperbilirubinemia, and cancer 
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comprising a therapeutically effective amount of a 
compound according to Claim 2 in admixture with a 
pharmaceutical^ acceptable excipient, diluent, or 
carrier. 

19 . A method of preparing a compound of Formula I 




I 



wherein R is H, 
alkyl, 
alkenyl, 
cycloalkyl, 
cycloalkylalkyl , 
aryl, 

arylalkyl, 
heteroaryl , 
heteroarylalkyl , 
-(CH 2 ) n -R 2 wherein R 2 is OH, 

-S-alkyl, 

-NH 2 , 

-NH-C-NH 9/ 
I 

NH 
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10 



-NH-C-NH 2 , 

8 

o 

-C0 2 H, or 
-CONH 2 / and 

n is zero or an integer of 1 to 4, or 

- (CH) n -alkyl, wherein n is as defined above; 
I 

OH 

R 1 is -CH 2 CH 3 or -CH-CH 2 ; and 

X is hydrogen pr a pharmaceutically acceptable 
cation comprising reaction of a compound of 
Formula III 



15 



20 



H0 2 C 




III 



25 



wherein R 1 is as defined above and two or more 
equivalents of a compound of Formula IV 



30 



R-CH-CO^H 
I 

NH 0 



IV 



35 



wherein R is as defined above and three or more 
equivalents of a base in a solvent under an air or 
oxygen atmosphere to affect dissolution and to 
afford after filtration and lyophilization a 
compound of Formula I . 
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20. A method of preparing V compound of Formula II 




II 



wherein R is H, 
alkyl, 
alkenyl, 
cycloalkyl, 
cycloalkylalkyl , 
aryl, 

arylalkyl, 

heteroaryl, 

heteroarylalkyl , 

-(CH 2 ) n -R 2 wherein R 2 is OH, 

-S -alkyl, 

-NH 2 , 

-NH-C-NH 9/ 
I 

NH 

-NH-C-NHn, 
I 

O 

-C0 2 H, or 
-C0NH 2 , and 

n is zero or an integer of 1 to 4, or 
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- (CH) n -alkyl, wherein n is as defined above; 
OH 

R 1 .is -CH 2 CH 3 or -CH-CH 2 ; and 

X is hydrogen or a pharmaceutically acceptable 
cation comprising adjusting the pH of an aqueous 
solution of a compound of Formula I to afford a 
compound of Formula II. 
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EXAMPLE 1: 

Effect on Food Consumption in Zucker Rats (N = 5-6) 



Zttcker Obese Rat Study (Ortce a Week Dosing) 



§ 35 



r 

T 



o 

I 



t5 

O 

o 



30 



25 



20 



15 



10 



O Vehicle. 0.5 ml/kg M 
• 0.31 mgAfi 
v 0.62 mg/kg IM 
▼ 1.25 mg/kg IM 




0 



6 



8 



10 



Weeks 



FIGURE 4 
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